Continuous progesterone treatment (1 \g=m\mol l \ m=-\ 1) and co-culture with corpus luteum both delayed the increase in oxytocin receptor mRNA, but a short initial (4 h) period in progesterone-free basic medium resulted in loss of the inhibitory effect. Co-culture with placental tissues had no effect. In conclusion, oxytocin receptor expression in the luminal epithelium increased immediately on removal from the maternal environment.
Introduction
Inhibition of the development of oxytocin receptors plays an important role in the establishment of pregnancy (Flint et al, 1994a ; Wathes and Lamming, 1995) , whereas induction of oxytocin receptors during labour facilitates delivery of the fetus (Fuchs et al., 1981; Pimental et al, 1989; Sugimoto et al., 1997) . The expression pattern of oxytocin receptors in the uterus of sheep and cows has been studied throughout the oestrous cycle (Fuchs et al, 1990; Ayad et al., 1991; Stevenson et al, 1994) and at parturition (Fuchs et al, 1992a,b; Wathes et al, 1996a; Wu et al, 1996) . Studies in vitro and in vivo have led to the general belief that oxytocin receptor expression is regulated principally at the transcriptional level, and that oestrogen and progesterone are important positive and negative regulators, respectively (Soloff, 1985) .
In early gestation in sheep, oxytocin receptor expression is also inhibited by interferon which is produced by the trophoblast between days 10 and 21 of pregnancy (Roberts et al., 1992; Stewart et al, 1992) . Low expression of oxytocin receptors appears in the ovine endometrial luminal epithelium after about 21 days of pregnancy, when interferon production ceases, and remains until parturition when further upregulation occurs (Wathes et al., 1996a; Wu et al., 1996) . Although progesterone may be responsible for the suppression ol oxvtoein receptors throughout pregnancy, there is evidence to indicate that the fetus also has a local influence on oxytocin receptor expression (Cerbito et al., 1997; Parry et al, 1997) . Unknown factors in addition to progesterone secreted from luteal tissues have also been implicated in inhibiting the expression of oxytocin receptors in the endometrium of cyclic sheep . 
Progesterone radioimmunoassay
The concentration of progesterone in the collected medium from the co-culture experiments was analysed by radioimmunoassay as described by Wathes and Porter (1982) (Wathes et al., 1996a ).
The present study and other reports on endometrial expiants of nonpregnant sheep and endometrial epithelial cultures of cows (Horn et (Vallet et al., 1990; Larcher et al, 1995; Wathes et al., 1996b (Breton et al., 1996) (Vallet et al., 1990; Wathes et al, 1996b (Ledger et al, 1985; Li et al., 1991) and similar experiments with RU486 in rats showed that treatment resulted in an increase in uterine oxytocin receptor expression (Fang et al, 1996 (Fang et al, , 1997 . In the present study, disruption of the progesterone-dominated environment for as little as 4 h was sufficient to remove the inhibitory effect of progesterone. This result also favours the proposed mechanism that once the stimulatory factors are switched on, they either cannot be switched off or antagonize the inhibitory effect of progesterone.
Co-culture of endometrium with corpus luteum inhibited the spontaneous upregulation of oxytocin receptors in the endometrial luminal epithelium. This is consistent with previous findings in nonpregnant sheep . This implies that the inhibitor of oxytocin receptor expression secreted from the cyclic corpus luteum remains active during late pregnancy. Although the inhibitory pattern was similar to that of the continuous progesterone treatment described earlier, the inhibitory effect of the corpus luteum remained even when the endometrium was exposed to a progesterone-free environment for 4h, whereas the discontinuous progesterone treatment failed to suppress oxytocin receptor expression. The progesterone concentration tested (1 pmol L1) was in the same concentration range as the progesterone output by the luteal co-cultures (0.6 pmol l"1). Therefore, the unknown factor is unlikely to be progesterone. Although such a factor could modulate oxytocin receptor expression, it may not play an essential role because ovariectomy of sheep in midpregnancy does not significantly affect pregnancy outcome (Liggins and Thorburn, 1994) .
Interferon produced by the trophoblast in early pregnancy in sheep strongly inhibits the expression of oxytocin receptors (Stewart et al., 1992) , which is an essential step to the establishment of pregnancy. The trophoblast stops producing interferon at about 3 weeks after mating (Flint et al, 1994b) . Although oxytocin receptor expression in the endometrium returns after the disappearance of interferon on about day 22 of pregnancy, its concentration remains low throughout gestation (Wathes et al, 1996a 
